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Preliminary Study
Small Boilers in the Headquartcers Building
and the Printing & Photography Building

I. Background

As worldwide intercst in cncruy has changed boecrnse cf
the rising cost and questionab e availability of oil, the
cconomical approaches to the cfficient wsc of encrgy have
expanded. While the thrust of past effortse wus to design
and maintain power plants to mcet demands efficicently, a new
parameter includes expenditures for various sizes of equip-
ments to meet limited special conditions. Such expeditures
would not have been economically instiflied princ to the o1l
crisis.

To increase steam production ctfjcicncy in the Head-
quarters area, studies have been made and projects have heen
designed to take advantage of the avaitable resources. An
carly study cxamined the feasibility o gencrating steom by
burning the refusc from the classilied waste disposal systoems,
Though initial information appeared promising, the #iral
conclusion was that it took more cuergy te burn the retuse
to make steam than it took to make steam without the refuse.

A study was made to detcrmine i€ a smaller boiloer could
be placed in the Powerplant to provide steam more ctticiently
during late spring through carly {all when stcam requirements
were less. The small boiler could also be fired in concert
with one or more of the existing large boilers to cfficiently
satisly peak requirements. The study indicated that such a
project would be effective in conserving energy and a design
for this work is now ncar completion.

11. Requirement

To this point, the steam conscrvation cfforts have been
targeted at the Powerplant. Since the Powcrplant and the
huildings served by the Powerplant are remoted from cach
other, steam transmission lincs are required to provide
sorvice. While new steam lines are being designed to
replace existing lincs and provide redundant transmission
facilitics, any steam line will radiate some amount of heat
rcgardless of the insulation. This amount is rather constant
and is a function of the propertics of the insulation.
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During winter opcration, the buildings use an amonnt 1 heat
that is relatively large compared to the heat that is lost
through the transmission linecs, since the lines arc designed
to handle the greatest hesting rcequisewnt,  During summer
when the heating necds arc less, the heat Jost through the
transmission lines is theovetically enlv slightly less than
in the winter. Since the steam used hua: dropped signifi-
cantly while the transmission 1lc¢-e has almost romained
constant, the transmission lose now becomes a significant
part of the overall summer steam lTonad.

The requirement then i+ to determine 10 there is an
economically efficient wav to opevatre the Headquarters
complex during some summer period so that the Powverplant!'s
steam equipment and transmission lines can be ccured and
some energy saved.

IT1. Discussion

AL Steam is supplicd in guantity to twe main facil
ties, the Headquarters PBuilding ard the Printing § hoto-
graphy Building. As both have stgnitircantly diflervent
functions and equipment, they will be discusced separately.

1. leadquarters

The main uses of steam in the summer are
for operating cafeteria cquipment and for heating
water lor comfort ifacilitics and for {iim tvpe
processors. A small amount is usced for humidity
control. The {ilm processor and hunidifier steamn
loads arc individually smal?l snd scattered.  They
could probably be satistied by individual electric
hot water heaters and portablo humidifiers. The
hot water for comtort {acrilitics can probably be
secured during this peried. An cxception would
be the medical facility on the first floor and
then an clectric hot water heater could be
installed.

The cafeteria steam load is large and con-
centrated.  The utility room nnder the cafceteria
kitchen contains an old "an and an old chiller,
c¢ither of which conld be reoweved to provide
space convenient to the exi-ting steem distyi-
bution station oy o boiler ol suificient size
for the cafeteria. The oxhnost stack could be
run vertically in the scath courtvard. The
boiler could he fired usine the same propanc
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gas line now used for the classified waste
incinerator. The beiler would be fired at a

low 15 pounds per squarce inch pressure setting,
eliminating the need for an additional operator.

The disadvantaege 1< that there would he no
quick backup should the small boiler fail since
the Powerplant boilers and the transmission lincs
would be cool. The ecstimated time to start the
main boilers, heat the ftransmission lirves and
“supply steam would he bhotween cight and ten
hours assuming that the stcam system is not
in some maintenancce or repalr statns,

Printing & Photography DBuilding

Steam is used in the Printinge § Photography Build-
ing to provide hot water for Iilm processors, chemical
mixing operations, comfort facilities and for tcemperature
and humidity control. All of these needs arc important to o
printing and photography facility. All of thcse nceds could
be handled by a small boiler located in the basement of the
Printing § Photography Building in available space conven-
icnt to the existing steam station. ‘The exhaust stack could
be routed vertically through the first floor and rocof. The
‘boiler could be 0il fired with oil being supplied by & pipe
line between the boiler and the ecxisting fuecl tanks at the
Powerplant.

The disadvantage is again the loss of the boiler
and the eight to ten hour minimum period before steam ccould
be supplied from the Powerplant.

C. The heat lost through the existing transmission
lincs would be difficult to determine accurately without
outside assistance as the piping is in questionable condi-
tion as evidenced by a GSA project, estimated at more than
$1,000,000, to replace it and some chilled water lines.
However, by comparing the June fuel oil consumption rate
with the maximum {iring rate of the two small boilers
discussed above, an cstimated saving of between 22,000
pallons and 37,000 gallons of fuel oil could be rcalized for
the period of July and August.

D. The cost of installing the two boilers is costi-
mated to be in the $110,000 to $i25,000 range in the
FY 79-80 period. The cost to install elecctric hot watcer
heaters has been discussed with the GSA Langley Buildings
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Steam Generating Piticiency

To reduce fuecl costs to a minimum, the stedi gongratiag
cquipment should operate at or near maximum ctficiency on a
continuous basis. Toward that goal, thc steam requircments
have been divided into operational! modes consistent with
seasonal loads and have bccn phascd assuming that additional
cquipment -1s placed for maximum cff{icicncy.

1. Phase I

Phase T 1s the present opevaticaal mode whereby all
steam is produced by one or more of the three large hoilers
in the Powerplant. The steam that is produced is supplied
to the various campus buildings via steam transmission
lincs.

2. Phase 11

Phase 11T assumes the installation of a small bhoiler
(lTess the half of the capacity of one large boiler) in the
Powerplant. This smuall boiler is sized to be cfficient over
a five month, late spring through carly fall, period. 1t can
also be used during thosec winter periods when the load
requirement would fall within a range whoere the combination
of one large boiler plus the small boiler would be more
cfficient that than the combinotion of two large hoilers.
The energy savings result first from matching the cquipment
capabilities to the load. Sccond, the new boiler incorpo-
rates more automatic controls as well as improved technology
and design to eliminate the effccts of presently performing
some manual operations and to recduce the impact of operator
error or judgment.

The operating efficiency of the beilers has recently
ranged from a high ot 81 percent in January to a low of
70 percent in May. For the purpose of computing a fucl
saving it 1s assumed that the avervage swmmer efficicncy
without the new boiller is 74 percent, that the efficiency
with the new boiler will be between 80 percent and 82 per-
cent, and that the average steaming rate will he 13,000
pounds of stcam per hour. [he coxpected savings under these
assumptions should be between 30,000 pgallons and 45,000
gallons of No. 6 ftuel oil for the summer period ol May
through September.
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5. Phase 111

Phase 111 assumes the inctatlation of «mall tTeollors
lJocated in individual buildings instesd ¢ in the Powor
plant. These individual boilers ore <icod aeoinct 1, 1t
summer loads. During a Phase DIl operation, the Poverplant
and the campus transmission linces would he sccured.  The
energy savings would vesult from further matching ol the
additional cquipment to o reduced Toad and froem oot pro-
ducing the hecat normally lost from the Powcrplant cquipment
and the transmission lines. The energy saving beyond
Phase "11 dis estimated to be between 5,520 and 24,400 gallens
~of No. 6 fuel oi1l. The estinated saving ii Phase IT were
‘not implemented was previously cestimated to he heotween
22,300 and 37,200 gallons of No. 6 fucl oil.

The above three phascs vepresent a plan of pregreossive
refinement of steam conservation. Phasce I is the result of
a detailed study by an independent eneincering company. It
represents an addition to the primary steam gencrating
cquipment 1n the Powerplont.to mnximizc the operating
c¢fficiency of that facility, and i* is o {unded projeot with
design nearly complete.  The third phase is the result of
trving to determine if there is any way to go heyond Phase
Il and achicve additional savings. Whilc Phase 111 has not
been studied in the same detail as Phase 1, the prelininary
examination indicates that additional ~nergy soving wav be
realized by reducing seme steam ceorvvice in the Headquarters
and Printing § Photography Buildine«s and by installineg small
botlers and clectric hot water heaters wheve sorvice cannot
be reduced.  This thivd phase shonld continne ta b oxamine.t,
probably by GSA becausc of theiv mere prirary role in operat-
ing the Headquarters (acilitics.

1
5

A bar chart illustratine the three phasces described
above 1s attachced.

Attt
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Fiecld Office personncl, and it was agreed that GSA would
attempt to fund the cost of the hot water heater instal-
lations in the Headquarters Building.

E. One building that has not been discussed is the
Motor Pool. Ths facility normally uscs hot water for com-
fort facilities and showers but as an cnergy saving measure
the steam to this facility i1s presently sccured for the
Summer.

IV. Conclusion and Recommendaticdns

It appears that the installation of a small boiler in
Printing § Photography Building and the installation ol a
small boiler and an assorvtment of electric hot water heaters
and humidifiers in the Headguarters Puilding could he an
energy saving project.

The General Services Administration is the operator of
the Headquarters complex and is the primarvy agency to make
such energy orviented changes or alterations to the physical
plant as this study addresses. It is, therefore, rccom-
mended that the GSA be adviscd of this preliminary study so
that it may be examinced in move detail by their engineers
‘and incorporated in their energy conservation programs as
appropriate.
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